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ABSTRACT 

A study of language patterning as an indicator of 
higher cort jal process focused on three matched comparison groups: 
normal pre-middle-aged, normal elderly, and elderly adults with 
senile dementia Alzheimer's type. In addition to tests of memory, 
level of cognitive function, and organic deficit, the formal aspects 
of language were analyzed in these 60 individuals through tests of 
phonology, morphology, syntax, and semantics. Significant differences 
in linguistic processing between the comparison groups were found, 
and the findings suggest that there is a fundamental correlation 
between the degree of organic impairment and the degree of linguistic 
decrement, and a direct relationship beween normative denotation and 
connotation and organic intactness. The process of senile dementing 
appears to be a process of dedif ferentiation in which the person can 
no longer respond to complexities of the cortical realm. The 
progressive incapacity of the elderly person with Alzheimer's 
dementia to code and decode within the normative range is similar to 
a process of desocialization , and in this process, the two lines of 
thought and language, or meaning and sound, which merged at one point 
in development, now begin to separate. A direct relationship is found 
between linguistic deficits and linguistic complexity, with a 
concomitant inverse relationship between linguistic deterioration and 
sequence in language development. Tables and references conclude the 
document. (MSE) 
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Abstract 

Olga Beat tit- Krcery, I'h.D. 
Department of I'sychintry 
Dartmouth Mvdlcal School 
Hanover, New Hampshire 03756 

LINGUISTIC DETERIORATION IN ALZHEIMER'S SENILE DEMENTIA AND IN NORMAL AGING * 

. The paper describes the investigation of language patterning, as indicator 

CT^ of higher cortical process, in comparison groups of normal pre-middle-agod , nor- 
O raal elderly, and elderly adults with senile dementia Alzheimer's type. Structure 
pj of linguistic deficits is analyzed with the finding that linguistic decrement is 
not random. There is a direct correlation between organic deficit and linguisrlc 
deficit. Further, there Is direct relationship between linguistic deficits and 
linguistic complexity, with a concomitant inverse relation between linguistic 
deterioration and sequence in language development. Significant differences in 
linguistic processing exist between the comparison groups; these differences are 
analyzed. 
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Olga Beat tie Emery, Ph.D. 
Department of Psychiatry 
Darttoouth Medical School 
Hanover, New Hampshire 03756 



LIIJGUISTIC DETERIORATION IN ALZHEIMER'S SENILE DEMENTIA AND IN NORMAL AGING 



The study to be discussed involved the investigation of language pattern- 
ing, as an Indicator of higher order mental processes (Luria. 1980), in the 
comparison groups of normal pre-middle-aged adults, normal elderly adults, and 
elderly adults with senile dementia Alzheimer's type. The study was exvloratory 
with the following objectives: (1) to establish methods fbr the investigation of 
linguistic patterning in adulthood in both normal and pathological manifesta- 
tions, (2) to analyze samples of normative linguistic patterning at two age points 
In the adult segments of the life cycle, (3) to determine if a shift in linguistic 
patterning occurs between the two age points, (A) to analyze the structure of 
such a shift. (5) to analyze the similarities and differences between the struc- 
ture of deficits in normal aging and in senile dementia Alzheimer's type, (6) 
to develop a conceptual model of language in dissolution, and (7) to see what 
is the relation between linguistic patterning (Test for Syntactic Complexity, 
Emery, 1982; Token Test. DeRenzi and Vignolo, 1962; Chomsky Tests of Syntax, 
Chomsky, 1969; Boston Diagnostic Aphasia Exam. Goodglass and Kaplan. 1972) and 
measures of other cortical processes such as memory (Wechsler Memory Scale, 
Wechsler, 1949) and thought (Piagetian Stage Tasks, Piaget, 1952) in the 
elderly. 

Memory, language, thought, attention, and perception are high order 
cortical functions. Deterioration of higher order cortical functions is at the 
center of the symptom complex which characterizes senile dementia (DSM-IIl, 1980), 
and yet the structural configuration of cognitive deficits in senile dementia is 
very little known (Appell. Kcrtesz, & Fisman. 1982). 

Dementia is a chief biomedical disturbance of aging (Schneck, Reisberg, & 
Ferris. 1982). With both the numbers and proportion of old increasing in the 
total population, there is an increased number and proportion of persons wit?» 
senile dementia in the total population, and thus an increasing importance of 
drincntia with s-nile onset as a problem of gerontological research. Esrimater- 
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of the prevalence of demc-ntia in the old vary botween 5% and 15% (Miller, 1977). 
The prevalence of dementia is correlated directly with age, and the prevalence 
rate increases dramatically for persons over 80 years of age, with estimates at 
222 (Kay, BcrRmann, Foster, McKcchnie, & Roth, 1970). 

The study to be reported points to the fact that syr?tcniatic analysis of 
the higher order cortical process of language results not only in a discrimina- 
ting tool for differential diagnosis, but also adds to a fundamental understand- 
ing of the process of cognitive deterioration in both senile dementia Alzheimer's 
type and in normal aging. 

METHODS / PART TC T P ANT S 

The research Involved the Investigation of language patterning in compari- 
son groups of .20 elderly adults with senile dementia Alzheimer's type (ages 71-91). 
mean age 80.25), 20 normal elderly adults (ages 75-93, mean age 83.35), and 20 
normal pre-middle-aged adults (ages 30-42, mean age 36. A) who served as a perform- 
ance baseline. In addition to controls for age, the variable of sex was controlled 
with each sample consisting of 10 men and 10 women. Race was held constant; all 
subjects were white. Cohort differences, such as differential education (Blrren & 
Schaie, 1977; Botwinick, 1978; Nesselroade & Reese, 1973) were controlled within 
and between samples, through the requirement of being no more and no less than a 
high school graduate. Subjects were native English-speaking Americans with native 
Engllbh-speaklng American parents; no bilingual persons were included in the «tudy. 
Cognitive socialization (Cslkszentmlh.ilyi & Emery, 1979; Emery & Cslkszentmihalyl, 
1981a, 1981b) was controlled across samples also. 

Subjects with senile dementia Alzheimer's type (SDAT) were selected from a 
population of patients having been first diagnosed after age 65. Further sample 
refinement occured as persons with multi-infarct history, history of stroke, high 
blood pressure, left-right impairment, space-occupying tumors, and endocrine or 
metabolic diseases were excluded. Other variables of potential confounding are 
institutionalization (Kahn, Goldfarb, & Pollack, 1958) and depression (Kahn & 
Miller, 1978); these variables were controlled across samples. To help distinguish 
bc'tveen persons with SDAT and pseudodcmentia (Post, 1975), the Langncr and Hamilton 
Depression Scales were used; degree of organic iry was determined by the Kahn-Cold- 
farb Mental Status Exam and the Bender Face-Hand Test (Kahn, Goldfarb, Pollack, & 
Peck, 1960). To make sure that chronic schizophrenics were not included, an Inter- 
view for Psychosis (Kahn, Kodish. & Emery. 1978) was administered. Subjects were 
located through the outpatient facilities of Dartmouth Medical School. 

The above criteria applied to normal s.mpU-s also. Addi t ion.il 1 y, a history 
of optimal health was required; no person with rompromised major organ systems or 
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a history of chronic illness was Included in the normal aamplcK. Optimally healthy 
elderly subject?; were located with the assistance of several physicians. All per- 
sons were given a standard interview which included basic demographic information, 
personal and medical histories. 

MEASURES FOR LINGUISTIC DATA 

LanRuase is a system of codes, evolved for the purpose of communication. The 
use of language Involves the processes of encoding and decoding of symbols and 
signs. Further, language is a system of rules, requiring the mental processing and 
Integration of varying forms and sets of relations. 

The formal aspects of language patterning were analyzed in the context of 
the semiotic system; the system is hierarchical, going from simple to more complex 
units of speech, wilh categorical ranks of phonology, morphology, syntax, and seman- 
tics (Bloomfleld, 1933; Saussure, 1916; Yngve, 1980). 

Phonology refers to phonetic and phonemic systems of language both of which 
Involve sound without reference to meaning. Morphology is the study of morphemes; 
a morpheme is the smallest unit of linguistic signalling which has meaning (Bloom- 
field. 1933). 

Syntax is the analysis of phrases and sentences. Variables of syntax include 
differing sentence types, differing kinds of clauses, linear word order, pronoraial 
and prepositional usage, and forms of propositional relations. Variation in these 
syntactic elements can be ordered on the dimensions of complexity-simplicity, logi- 
cality-alogicality, and abstraction-concreteness (Brown, 1973, Dale, 1976, Svede- 
llus, 1897). These syntactic dimensions have been used for the testing and discri- 
mination of brain damaged from normal populations by Jackson (188A) , Monakow (1910), 
Head (1926), Goldstein (1942, 19A8) , Luria (1973, 1980) in relation to accident, 
war, and tumor victims. Systematic syntactic testing of persons with SDAT or of 
normal elderly persons has not been done previously insofar as we know. 

Semantics refers to that branch of the st litic system which deals with 
signs and what they denote; semantics refers to the analysis of meaning (Yngve, 1980) 

Of the 13 instruments administered to 60 subjects, four were designed speci- 
fically for analysis of language patterning. One of these was a test for language 
patterning; at the syntactic level of the semiotic hierarchy; the test is based on 
the methods of Chomsky (19f»9). A second measure, designed bv tho present speaker 
with the assistance of Dr. Uardcn, Chairman, Department of Linguistics, Univcr.sitv 
of Chicago, is the Test for Syntactic Complexity; this test provides data at tho word 
internal morphological level as well as at the syntactic level. The third mfasure 
ir. the Token Test (DeRenzi & Vignolo, 1962; Sproen & Benton, 1969) which providi^s 
data at both syntactic and semantic levels. The fourth test is the Bo5;ton D i.i-.nost ic 
Apha:;i.» Kx.tminat ion (Coodglass fr Kaplan, 1972) which provides data at phono 1 tn*, ica 1 , 
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morphological, and semantic ranks. 

The Wechsler Memory Scale .(Wochsler, 1949) was given for assessment of memory, 
and the PlaRCtian Tests for Thouj»ht (Piaget, 1952) were given for assessment of level 
of cognitive function. 

Difference of Means and Difference of Proportions Tests were used to determine 
statistical significance (Blalock, 1972). 

RESULTS ^ 

The Token Test consists of thirty-nine verbal instructions which are brief, 

simple, and yet of Increasing linguistic complexity, in which the subject must pre 

2 

cess relations between tokens of varying size, color, and shape. Increasing lin- 
guistic complexity is attained primarily through the use of " prepositions (*put the 
green square beside the red circle', 'put the red circle on the blue square'); pre- 
positions are relatively complex linguistic forms having the concomitant property 
of late acquisition in language development (Erown, 1973; Dale, 1976). On the Token 
Test, the mean of the Alzheimer elderly was 26.4 in contrast to the mean of 129.9 
for the normal elderly (t = 13.75, p = .0001). The mean for the pre-middle-aged 
was 159.9 yielding a difference of means t-value of 5.89 (p = .0001) when contrasted 
with the normal elderly mean of 129.9. When the normal elderly sample is subdivided 
into a younger half (mean age = 78.5) and an older half (mean age ■= 88.2), there 
is a significant difference (p " .01) between the younger subgroup mean of 142.4 
and the older subgroup mean of 117.3. 

The Test for Syntactic Complexity consists of four sections which deal with 
various syntactic relations which are complex and were late to develop in language 
learning: (1) prepositions of time sequence ('do you put on your stockings after 
your shoes'), (2) comprehension of reversible possessive forms ('what is t'"* rela- 
tion of your sister's mother to you', 'your mother's sister to you'), (3) communi- 
cation of everyday narrative events ('John and Mary run to the store really fast') 
versus the communication of logical relationships ('John runs faster than George 
but slower than Humphrey'), and (4) passive subject -object discriminations ('the 
wolf was killed the dof,, which animal is dead and which killed the other') - The 
mean of the Alzheimer elderly was 5.35 (perfect score is 36) in contrast to the 
mean of 24.35 for Che normal elderly (t = 12.88, p = .0001). The mean of the pre- 
raiddle-ngcd sample was 33.1 which yielded s difference of means c-value of 7.58 
(p = .0001) when ciniLrastcd with the mean of the normal elderly. W)H'n the jiormal 

^ For nrc.iter detail, see Tables. 

Instructions .ire distribtitud over six sections which are weighted, with points 
increasing', directls' wirl» 1 linguistic complexity for a test total of 163 point;;. Cradinji 
procedures wej-*.- both t\w t r.id i t icnal method and a method of dlchnL(jmi.".ar ion in which 
O partial eroifits an' net Riven so a.s to be able to evaluate semantic pt-rf ormanee at 
ERJC level of sentence rather Chan ar level of discrete words. 
. . . p 
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elderly «roup was subdivided into younger and older halves, the respective means 

vorc 26.2 and 22.5 <t « 2.12. p = .05). 

Chomsky (1969) found that syntax is acquired In development as a direct func- 
tion of complexity in syntactic structures. Further. Chomsky delineated four condi- 
tions under which maximal complexity obtains; these conditions were at the basis 
of the syntactic test given our subjects. The results show the mean of the Alzheimer 
group to be 13.25 in contrast to a mean of 57.95 for the normal elderly (t = 10. 6A, 
p = .0001). As with the Test for Syntactic Complexity, the results show, on all sub- 
tests of Chomsky's Tests of Syntax, that syntactic regression occurs as part of the 
dementing process; the Alzheimer elderly were not capable of processing syntactical- 
ly complex fprms (acquired bertwcen ages 5 and 10) and showed constant evidence of 
regression toward use of the most simple forms (Stage I, Dale, 1976) of syntactic 
patterning. The mean of the pre-middle-aged was 90.35 (perfect score is 100) which 
results in a significant difference of mean between the pre-middle-aged and normal 
elderly (t - 9.19, p « .0001). The younger half of the normal elderly had a mean 
of 68.5 while the older half had a group mean of 47.4 (t « 5.29, p » .0001). 

On the Boston Diagnostic Aphasia Exam there were no significant differences 
between the normal elderly and the pre-middle-aged. In contrast, there were highly 
significant differences between the normal elderly and the elderly with Alzheimer's 
dementia. Relative to themselves, the Alzheimer elderly did better on the Boston 
Aphasia Exam than on the other three linguistic instruments. Within the Boston Aphasia 
Exam, the Alzheimer performance was variable, depending on the semiotic content of 

the subtest (see Tables). 

On all measures, there was a direct correlation between organic deficit in the 
Alzheimer elderly (as measured by Face-Hand Test and Mental Status Questionnaire) and 
performance deficit; the Pearson correlations between the Face-Hand Test and the Token 
Test. Test for Syntactic Complexity, Chomsky Tests of Syntax, Piagctian Tests for 
Thought, and Wechsler Memory Scale were .858, .-761, .734. .630, and .928 respectively. 

For the normal samples (normal pre-middle-aged and normal elderly combined), 
the Pearson correlations between age and raw scores on Token Test, Test for Syntactic 
Complexity. Chomsky Tests of Syntax. Piagetian Tests for Thought, and Wechsler Memory 
Scale were -.73. -.79, -.86, -.73, and -.71. 

Finally, the normal elderly sample was broken down into two groups of ten per- 
sons each along the parameter of regular mental activity, both current and across time 
(reading, cross-word pu^^ies, journal and/or diarv writing, mathematical manipulation) 
The difference of means yielded a t-value of 3.13 with a significance level of .01, 
thus sugr,cs.:ing that regular mental -ictivitv might serve as an intervening variable 
between age and its concomitant of higher order .-orrical decline, 

O DISCUSSION fy 

ERJC Alheimer Klderly f 
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The preset studv show, that higher ordor cortlcnl deficit Is not r.nndom. lx,ok- 
i„8 at the linguistic d.nta. generated by the study, what Is the pattern of deficits 
associated «ith senile dementia AUhoimer's type. 

The study shows that the Alzheimer elderly did best on tasks requlrlnr. only 
rcpettCl«n.The AUheimer patients treated the requirement for repetition as a phono- 
logical task in which there occurs the repetition of sounds without the processing 
of meanlns. The next best forms of structured performance were automatized scuences 
and other rote tasks; these forms require minimal integration of meaning with sound. 
The data consistently show an inverse correlation between adequate linguistic perform- 
ance and requirement for integration of meaning with sound. The best performance of 
the Alzheimer elderly is at the phonological level of the se.lotic hierarchy, the 

« 

level of sound without meaning. 

At the morphological level the functioning of the dementia sample was signi- 
ficantly worse than at the phonological level (p = .002). but far superior to func- 
tion at the syntactic level (p = .0001). To the degree that performance at the lexi- 
cal-morphological level (level of words) could be done in an automatized manner In 
which there was required a minimal Integration of thought with sound, to that degree 

there was less performance deficit. 

At the syntactic level, the elderly with Alzheimer's were Incapable, totally, 
of processing complex syntactic forms, with evidence of regression toward exclusive 
use of the most elemental patterns of syntax. The Alzheimer elderly answered Incor- 
rectly almost all Items relating to syntax. ,<„,m™ 
At the semantic levd . the Integration of sound with meaning Is. by def nitlon. 
required. This Integration can be analyzed at the unit level of the word and the 
unit level of the sentence. It has been pointed out that the best P«f°"-"" ^ 
the level of vocabulary occurs under conditions of automatized treatment o lexicon. 
At the level of the sentence, the data show that the more abstract, logical, and com- 
plex the structure of the sentence, the greater the decrement, and the ess the de- 
coding of meaning. Maximal semantic processing for the elderly with Alzheimer 
has a direct relation to simplicity and concr.teness in code. 

TO sum, there is a direct relation between linguistic deficits and Ungul tic 
complexity, both within the ranks and across the ranks of the semlotlc - 
rurther. there is the concomitant Inverse relation between sequence In " ^^^^ 

lopment .,nd subsequent deterioration. I.e. the later the -"lop^ent- 3=.. s f 
. u„.,Utlc form, the .reater the linguistic complexity, th. earlier - ^ ' 
aotcrioration. Kelated to this Is the inverse correlation between adequate Ungu.s 
tic perform.,nce and necessity for integration of meaning with sound. 

Vv,.ot.kv made tho original observation th.-,t thought ..nd language cpr. 

two separate lines of development until the age of two years, after which t ,e 
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two developnit'nial lines Intersect and bccorao merged. The results from the present 
study suggest that senile element Inj; is a process in which the two lines of thought 
and lanKuage, or to use our terms, meaning and sound, which wore at one point in 
development merged, once again arc separated or in the process of separating. This 
finding is germalne for explaining what DSM-III (1980) refers to as language in se- 
nile dementia which is "vague, stereotyped, and imprecise, with long circumlocutory 
phrases" (p. 109); once it is realized that senile dementing involves the process of 
separation of meaning from sound, various symptoms of the pathology become comprehensible. 

The findings of this study suggest there is a fundamental correlation between 
degree of organic impairment and degree of linguistic decrement; there is a direct 
relation between normative denotation and connotation and organic intactncss. The 
process of senile dementing appears to be a process of dedif ferentiation in which the 
person can no longer respond to complexities of the cortical realm. From the earliest 
beginnings of ontogenetic development, a person is socialized (Csikszentmihalyi & 
Emery, 1979; Emery & Cslkzentmihalyi, 1981a, 1981b) into the normative use of lan- 
guage; the progressive incapacity of the old person with Alzheimer's dementia to 
code and decode within the normative range is akin to a process of desocialization. 
Language is a system of rule-governed or socialized behavior; senile dementing is 
a process which destroys progressively the capacity for participation in rule-governed 
or socialized behavior. 

Normal Elderly 

Other investigators have documented that the higher cortical processes of memory 
(Anders & Fozard, 1973; Botwlnick & Storandt, 197A, 1980; Craik & Simon, 1980), per- 
ception (Bender. 1975; Foley, 1975), and thought (Denney & Denney, 1982; Denney & 
Wright, 1976; Horn f> Donaldson, 1976, 1977; Papalia. 1972; Poon, 1980) undergo deterio- 
ration as a function of normal aging. The contribution of the present study to the 
literature on normal aging is in the idea, as well as in the data, that the higher or- 
der process of language also undergoes deterioration as a concomitant of normal aging. 

The results of the present study show that :'e normal elderly perform sinnifi- 
cantly less woll th.m normal prc-middle-agcd adults on linguistic measures (Test for 
Syntactic Complexity, Choinr.kv Tests of Syntax, Token Test), as well as on mcasuron of 
memory (Wcchsler Memory Scale) and thought (Pingctian Tasks for Concrete Operations); 
the data indicate a direct relation between increased age and performance deficits. 

Finally, the study provides a finding that regular mental activity, across 
adults years, seems to mndifv Ihv direction relation between age and higher order 
cortical dysfunction; the inrerv<Mung variable of mental activity appears to t.-mpor 
the effects oi upon sv.uhetic mental functions. 
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Comparison of Tesc Means by Sample 



Sanple 



Mt^an Age 



TT 



TSC 



CXS 



PT 



VMS 



Maximal Score Possible 

Pre-Mtddle-Agcd 
Normal Elderly 
Alzhelittcr Elderly 



36.40 
83.35 
80.25 



163 

159.90 
129.85 
26.40 



36 

33. .^-^ 
24.35 
5.35 



100 

90.35 
57.95 
13.25 



4.5 
2.7 
.6 



82 

62.00 
47.10 
11.68 



Pre-Mludle-A.<;ed 
Normal Elderly 

V-v*-^ ll "••'1 tl»i 

Alxhiiir.er Eliicrly 



t-value. 



significance 



significance 



5.89 
.0001 

13.75 
.0001 



7.58 
.0001 

12.83 
.0001 



9.19 
.0001 

10.64 
.0001 



5.92 
-0001 

6,25 
.0001 



5.35 
.0001 

12.43 
.0001 



N'onu: equal 20 per sample, df .iqual 38 for Difference of Means Tests (Blalock, 1972). 



IT 

TSC 

CVS 



VMS 



-Ti.'i3i lor Syntactic Conplexity 
-Cr.ci.:.--ky Tctts 0£ S>*nLax 
-Pia.'citlan Tests for Stage of Thought 
-U'cchsliir Memory Scale 



10 



I 



Prevalence of Chronic Brain Syndrome 
(Ctoaentia) in Newcascle-Upon-Tyne 



Age (years) Prevalence (percentage) 



165-69 2,3 

70-74 2.8 

75-79 5.5 

80+ 22.0 

Total 6.2 



Data taken from Kay, Bergmann, Foster, McKechnie, and Roth (1970) 
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Distribution of Raw Scores by Facu-Hand Test 
Elderly with Alzhcincr's Dementia 



Occupation 


Age 


FHT 


MSQ 


TT 


TSC 


CTS 


Kaximal Score Possible 




16 


13 


163 


36 


100 



Street Department 


71 


10 


8 


78 


1 D 

IB 


/.n 


Croquet Factory Work 


78 


9 


A 


oZ 


11 


HJ 


Truck Driver 


79 


9 


5 


72 




1 n 
lU 


State Agency. Clerk 


76 


7 


5 


30 


9 


31 


Accountant 


85 


7 


3 


62 


6 


12 


Foreman-Saw Mill 


75 


6 


4 


30 


11 


12 


Physical Therapist 


80 


6 


6 


49 


5 


11 


Owner-Notions Stote 


84 


6 


4 


27 


14 


22 


Nurse 


76 


5 


7 


5 


4 


19 


Housewife 


91 


4 


5 


32 


4 


9 


Dry Goods Clerk 


83 


1 


2 


12 


2 


8 


Paralegal 


75 


0 


0 


9 


3 


0 


Housewife 


75 


0 


1 


35 


8 


10 


Store Manager 


78 


0 


0 


4 


1 


0 


Teacher-5th Grade 


79 


0 


0 


2 


0 


16 


Banker 


80 


0 


1 


7 


3 


6 


Gym Teacher 


80 


0 


0 


5 


3 


0 


Housewife 


84 


0 


2 


4 


0 


16 


Housewife 


86 


0 


0 


3 


0 


0 


Drummer-Band 


90 


0 


0 


0 


0 


0 



FHT -Face-Hand Test 

MSQ -Mental Status Questionnaire 

TT -Token Test 

TSC -Test for Syntactic Complexity 

CTS -Chomsky Tests of Syntax 
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Pearson Correlacions Between Face-Hand Test and Linguistic Measures 

Elderly with Alzheloer's Dcfsentia 



Face-Hand Test Linguistic Measure 



Face-Hand Test versus Token Test .868 .01 

Test for Syntactic Complexity .761 .01 
Chomsky Tests of Syntax .734 .01 



N - 20 
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